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Abstract 
The research procedures consist of two phases as: the first phase is the study on the factors related to the critical thinking abilities 
of high school students by using the meta-analysis, the second phase is the development and the verification of the causal model 
of factors that affect the critical thinking of students in the academies of basic education with the empirical data. The researcher 
uses the findings of the first phase research as the variables for the second phase study. The research findings provided some 
factors that affect the critical thinking abilities of students in the academies of basic education. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
His Majesty, the King, has delivered royal speeches about the importance of education where he has stated, 
“…Education is a factor in building and developing the knowledge, thoughts, conduct and ethics of people"...  “One 
key factor in both individual lives and the public at large is education, which is a foundation for the growth and 
stability of nearly everything in both people and the nation…”  “…Education is a key instrument in personal 
development of quality so people can become valuable intellectual resources for the nation…”  ) Royal Speeches His 
Majesty delivered to teachers and students at Dusidalai Hall on 27 July 1971 and on 13 June 1975, and in the Khon 
Kaen University Commencement Ceremonies on 19 February 1976).  And His Majesty has delivered royal speeches 
about the importance of developing thoughts and wisdom by stating, “…thoughts are essential.  They can be 
considered as a role model for all speech and actions.  In other words, if we think positive thoughts and think 
accurately in terms of both academic and moral aspects, our speech and actions will go in a good, productive 
direction.  If, however, we harbor negative, inaccurate thoughts, our speech and actions might become damaging 
both to ourselves and to the community at large.  For these reasons, it is necessary for people to stop and consider 
whether the actions they are about to carry out or the words they are about to say are right or wrong, whether it will 
yield benefits or penalties and loss, whether it is something that should be said or done, or whether it should be 
avoided BEFORE saying or doing anything.  When people take these issues under consideration, they will be able to 
put an end to inappropriate speech and erroneous actions, speaking and doing only that which leads to benefits and 
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grow
Wednesday, 9 July 1997). 
For the abovementioned reasons, studies should be conducted on what factors affect critical thinking skills and 
what a causal models should be like, so education agencies can prioritize by order of importance and set practice 
guidelines for more systematic and substantial development of students.  In Thai social context, a number of 
researchers have made efforts to study the variables involved with critical thinking in order to develop the 
aforementioned thought process with students.  Research officially began to be conducted on critical thinking in 
1982 (Yimyuan, W. 2004: 2).  According to the research findings, most of this research has been concerned with the 
development of critical thinking in students by using a variety of techniques, methods and formats.  And only a 
small part of this research has studied the factors associated with critical thinking.  According to the study of  
Yimyuan (2004), the meta-analysis of research related to the factors related to critical thinking from 1982 to 2004 
found the factors related to critical thinking skills to be teaching factors, student factors and personal factors and 
child-rearing/training.  However, these studies have been unable to answer the question of which variables affect 
which. Therefore, in order to study which variables have both direct and indirect influence over which other 
variables, the researcher has gained an interest in investigating the causal models of certain factors affecting critical 
thinking in order to expand upon which variable in which other dimensions other than all three of the 
abovementioned factors are related to and have influence over critical thinking, which will be of benefit in 
supporting and promoting the development of critical thinking skills and in setting developmental guidelines in the 
right direction with greater efficiency and effectiveness in further developing national education.  
2. Purpose 
2.1. To study the factors affecting critical thinking skills of students in basic education institutions. 
2.2. To develop a causal relationships model for the factors affecting the critical thinking skills of students in 
basic education institutions. 
2.3. To verify fit causal relationships model between hypothetical model and empirical data. 
3. Methodology 
3.1. The first stage of the research studied the factors related to critical thinking skills of the students in the 
synthesis of research by meta-analysis according to the Glass Method. 
3.2.1 The sample group for this research comprised graduate level thesis dissertations or research reports related 
to critical thinking as revealed on the ThaiLIS database from 1988 to 2008 totaling 70 volumes which were selected 
from the population by using a sampling method meeting the research selection criteria set forth in by the researcher 
for a total of 221 volumes. The inclusion criteria for selecting research required that studies include the term 
nsist of quasi-experimental or correlation research conducted on critical thinking 
with the following qualifications:  quasi-experimental research investigating the independent variable or the 
dependent variable for critical thinking; correlation research investigating the variables related to critical thinking 
and research with basic statistical reports where the statistics are the result of experimentation with statistical 
significance that is sufficient for use in calculating the effect size according the Glass Formula. 
3.1.2 The instruments employed in the first stage of the study comprised a research quality assessment form made 
up of two sections, i.e. the research quality assessment form and the research quality assessment criteria.  The 
research characteristics record was made up of two parts, i.e. the research characteristics record and the code book. 
3.1.3 The first stage of data analysis comprised the following: 
1) Preliminary data analysis:  percentage, frequency, mean and standard deviation to determine the types of 
distribution, skewness and curve of the research characteristic variables.  
2) The analysis of the relationship between the factors concerning critical thinking whereby correlation studies 
use the value of correlation coefficient (r).  As for quasi-experimental research, calculate the value of the effect size 
(d)  
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Next, transform the effect size (d) into the correlation coefficient (r).  
Then calculate the mean correlation coefficient by weighing with the sample group size.  
3) The meta-analysis of research associated with critical thinking skills can be divided into the following three 
sections: 
(1) Analyze the basic statistical values for the effect size in order to show the distribution of the effect size of 
research related to critical thinking.  Quasi-experimental research uses effect size (d) while correlation research 
transforms the correlation coefficient (r) to the effect size (d).  
Next, assess the unbiased estimators of effect size according to the formula of Hedges and Olkin (1985). 
     (2) Analyze in order to compare the mean effect size distributed according the individual factors and according to 
-
whereby the statistical hypothesis is set as follows: 
    
   H1: has a mean value with at least 1 different pair. 
 
3.2 The second stage of the research developed and checked the concurrence of the causal model for factors 
affecting the critical thinking skills of students in basic education institutions. 
3.2.1 The sample group consisted of students studying in basic education institutions under the jurisdiction of the 
Office of the Basic Education Commission, Ministry of Education, sampled by multi-stage sampling. The researcher 
sampled from a total of 10 provinces in five regions for overall national coverage consisting of the central, northern, 
eastern, northeastern and southern regions. The researcher sampled from two educational service areas in each 
province for a total of 20 educational service areas, selecting from three schools in each educational service area for 
a total of 60 schools and selecting 40 students from each school for a total of 20 junior high school students and 20 
senior high school students per school, thereby bringing the total number of samples to 2,400 students. 
3.2.2 The four sets of research instruments consisted of the following: 
1) The critical thinking skills assessment test was developed by the researcher from the critical thinking skills 
assessment test of Leebonoi, S. (2004) who created the aforementioned test from the concept of Dressel and 
Mayhew (1957) which contained 5 aspects of thinking comprising the ability to define problems, the ability to select 
information related to a problem, the ability to discern basic agreements, the ability to select hypotheses and the 
ability to come to reasonable conclusions. The test contained 40 multiple-choice questions with 4 choices for each 
question and a difficulty value ranging from .22 to .79, a distribution value ranging from .22 to .93 and a reliability 
value of .85. The researcher submitted the test to a trial with 120 Grade 7-12 students who were not members of the 
sample group and found the test to have a reliability value of 0.83. 
2) The form for assessing teacher roles in arranging student-centered learning was developed by the researcher 
from the form for assessing teacher roles in arranging student-centered learning of Mesanga, J (2004).  The 
assessment was based on 4-level Likert scales covering 5 stages of teacher roles in arranging student-centered 
learning, i.e. orientation, forming understanding, restructuring concepts, implementing concepts, and review. The 
form contained 45 questions with a discrimination value of 0.24 to 0.79. The reliability value was analyzed by using 
alpha coefficient.  Orientation, forming understanding, restructuring concepts, implementing concepts and review 
had reliability values of 0.81, 0.82, 0.88, 0.92, and 0.90, respectively. The reliability for the entire test was equal to 
0.97. The researcher submitted the test to a trial with 120 Grade 7-12 students who were not members of the sample 
group and found the test to have reliability values of 0.88, 0.86, 0.83, 0.95 and 0.94, respectively, while the 
reliability of the entire form was equal to 0.93. 
3) The reading ability assessment test was developed by the researcher from the reading ability assessment test of 
Karun, N (2008), which contained five choices with 40 questions, difficulty ranging from 0.27 to 0.79, and a 
discrimination value of 0.21 to 0.79. The test form had a reliability value of 0.86. The researcher submitted the test 
form to a trial with 120 Grade 7-12 students who were not members of the sample group and found the test form to 
have a reliability value of 0.88. 
4) The democratic child-rearing assessment form was developed by the researcher from Kachornpatworakul 
(2008) who created the aforementioned form in line with the concept of Hurlock (1974) with  5-level rating scales 
149 Natcha Mahapoonyanont /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  146 – 150 
questions with a discrimination value of .35 to .67 and a reliability value of .90. The researcher submitted the test to 
a trial with 120 Grade 7-12 students who were not members of the sample group and found the test form to have a 
reliability value of 0.92. 
3.3.3 Data Analysis 
1) The researcher analyzed basic statistics and analyzed the correlation coefficients among the elements of the 
variables used in the study by using the Pearson-Product Moment Correlation Coefficient and testing significance 
with t-test. 
2) The researcher conducted Confirmatory Factor Analysis to test the reliability of the Measurement Model of 
each latent variable in order to ensure that each group of observed variables were appropriate indicators for specified 
latent variables by using the LISREL program. 
3) Then analyzed the structure of relationships of factors affecting critical thinking skills by using the LISREL 
program. 
 
4. Results  
1. The factors affecting the critical thinking skills of students in basic education institutions consisted of 
education factors, student factors, personal factors, and child-rearing factors. Each factor consisted of the following 
sub-factors: 
1.1 Education factors comprised teaching methods, education media and education atmosphere. The sub-factor 
with the greatest influence on critical thinking skills was teaching methods (effect size average  = 2.47). 
1.2 Student factors consisted of learning outcomes, reading ability, motivation for success, intention to study, 
learning attitude and emotional intellect. The sub-factor with the greatest influence on critical thinking skills was 
reading ability (effect size average = 2.19). 
1.3 Personal and child-rearing factors consisted of personal status, attitude and child-rearing. The sub-factor with 
the greatest influence on critical thinking skills was child-rearing (effect size average = 2.05). 
2.  The inter-correlation between the independent variables was 0.44  0.65 and all values were positively related 
with statistical significance. The variables most related to each another were teacher roles in arranging student-
centered learning and democratic child-rearing (r = 0.50). The variables least related to each other were reading 
ability and democratic child-rearing (r = 0.44). Simple correlation between the independent variables and the 
dependent variables was found to equal 0.50  0.65 with all values being positively related with statistical 
significance. The variables most related to critical thinking skills were reading ability (r = 0.65) followed by teacher 
roles in arranging student-centered learning (r = 0.60), and democratic child-rearing (r = 0.50), respectively. 
3. The fit of the correlation types was checked according to the first hypothesis whereby the correlation types 
were not found to concur with the evidence-based data. Therefore, the researcher modified these types by increasing 
the path for the relationships among the errors in the variables.  In each and every adjustment of the model, the 
important thing the researcher considered was the truth according to theory and validity until a model was obtained 
in increasing consonance with the evidence-based data and with goodness of fit index value within the set criteria, 
except for the chi-square because the chi-square value in inconsistent with the sample group size, i.e. if a sample 
group size is large, the chi-square value tends to be statistically significant. Furthermore, the predictive correlation 
(R2) of critical thinking ability was found to have a value of 0.64, thereby indicating that the causal factors of the 
model can explain variance of critical thinking skills at 64%. 
4. The results of the path analysis for the relationship model of variables affecting critical thinking skills can be 
explained as follows:  the variables with direct influence on critical thinking skills ordered by effect size from large 
to small were reading ability (TE = 0.46), teacher roles in arranging student-centered learning (TE = 0.35), and 
democratic child-rearing (TE = 0.11). 
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